We report the findings of a 46-year-old man, who presented with fever and renal dysfunction while undergoing treatment for Crohn's disease with infliximab (IFX). Remittent fever and renal dysfunction with urinary casts developed and lasted for 3 weeks without deterioration of Crohn's disease. Renal biopsy revealed acute tubulointerstitial nephritis (ATIN). After the discontinuation of IFX, his fever and renal abnormalities resolved. We herein report the first known case of ATIN associated with IFX.
Introduction
Tumor necrosis factor (TNF)-α is a pro-inflammatory cytokine implicated in the pathogenesis of various inflammatory diseases. TNF-α inhibitors are biologic response modifiers, which lead to significantly improved functional outcomes in patients with rheumatoid arthritis (RA), Crohn's disease (CD), ulcerative colitis, Behçet's disease, psoriasis, and spinal arthropathy. Although infection, infusion reactions and de novo induction of autoimmunity have been reported as adverse effects, renal manifestations have only rarely been reported. We herein report a patient with CD, who developed acute tubulointerstitial nephritis (ATIN) attributable to infliximab (IFX).
Case Report
A 46-year-old man had a 23-year history of CD, which began with abdominal pain and diarrhea in 1989. He was treated with prednisolone, salazosulfapyridine and mesalazine, and thereafter went into remission. His bowel disease flared up in 2003, and the symptoms were successfully suppressed with the administration of IFX 6 mg/kg every 6 weeks.
In March 2012, the disease flared up again and was controlled with an increased dose of IFX (10 mg/kg) and the addition of mercaptoprine (20 mg/day). Five months later, a remittent fever of up to 39 degrees Celsius developed and persisted for 3 weeks with no gastrointestinal or respiratory symptoms. Levofloxacin was orally administered for 7 days without any improvement. He was therefore admitted to our hospital for further evaluation.
Physical examination revealed no abnormalities in the abdominal signs, skin, joints, and ocular and neurological findings. Urinalyses revealed hematuria with 50-99 red blood cells/high-power field (HPF), 20-29 white blood cells/HPF, red blood cell casts and protein excretion 0.2 g/day, although no abnormality in the urinalyses had ever previously been observed until then. No abnormalities in the complete blood count, including the eosinophil count, were observed. N-acetyl-β-D-glucosaminidase (NAG) and β2-microglobulin in the urine were elevated to 44.7 U/L (reference range, 0.7-11.2 U/L) and 1,688 μg/L (reference range, <200 μg/L), respectively. After the onset of fever, serum creatinine (sCr) increased from baseline (0.85 mg/dL) to 1.02 mg/dL before We performed percutaneous renal biopsy on day 16 of the admission (Fig. 2) . The microsections contained 20 glomeruli. Two of them were globally sclerotic while the rest were intact. Mononuclear cells, especially CD3 positive cells, and neutrophils infiltrated patchily in the interstitium and between the tubular epithelial cells. The destruction of the tubular basement membranes was observed. No granulomas in the interstitium or the vasculature abnormalities were found. No deposition of IgG, IgG4 or C3 was observed in the tubular basement membrane. No loss of CD34 positive vascular endothelial cells in the peritubular capillaries was observed. All these findings implicated no involvement of peritubular capillary vasculitis. The pathological diagnosis was ATIN.
As his fever resolved gradually with an improvement in the renal function after the cessation of IFX, we followed up without the cessation of mercaptopurine (Fig. 1) . He did not take any other drugs, including non-steroid antiinflammatory drugs, before the onset of ATIN. Levofloxacin was started after the renal dysfunction appeared. One month later, creatinine clearance improved from 65.8 to 85.16 mL/ minute. Two months later, the CRP level and sCr went down to 1.48 mg/dL and 0.96 mg/dL respectively. NAG and β2-microglobulin in the urine returned to a normal level (2.3 U/L and 149 μg/L) with normal urinalyses. Four months later, he developed frequent diarrhea because of an exacerbation of CD, without any recurrence of renal abnormalities. We thus concluded that the ATIN in this case was attributable to IFX.
Though he was treated with mesalazine in addition to mercaptopurine, diarrhea and abdominal pain persisted. He declined the subcutaneous injection of adalimumab, the other TNF-α inhibitor approved for CD in Japan. As IFX 6 mg/kg had been used without renal impairment for a long time, we tried IFX 5 mg/kg after eight months cessation, with a loading regimen at weeks 0, 2 and 6 and thereafter every eight weeks. He has thus achieved remission again, which persists until now (for 2 years) without any renal impairment.
Discussion
This is the first report on IFX inducing ATIN. TNF-α inhibitors can induce autoimmune diseases including systemic lupus erythematosus (SLE), vasculitis, sarcoidosis, and inflammatory myopathies (1). As for renal disorders, glomeru- an ankylosing spondylitis patient with granulomatous tubulointerstitial nephritis accompanying adalimumab-induced sarcoidosis (7) and a RA patient with tubulointerstitial nephritis under treatment with etanercept, which did not induce any other autoimmune abnormalities (8) . We herein report a case with CD who developed IFX-induced ATIN. The three cases of ATIN had different underlying diseases treated with different kinds of TNF-α inhibitors. Tubulointerstitial nephritis (TIN) occurs rarely as an extraintestinal manifestation of CD (9, 10) . Previously reported cases developed TIN during an exacerbation of CD (9) . Since the renal dysfunction in the present case improved after the cessation of IFX without any altered CD activity, we concluded that ATIN was not attributable to CD. In addition, LVFX was also not considered to be responsible for ATIN because the fever and renal dysfunction preceded its administration. Although some viral infections may cause tubulointerstitial nephritis, all the viruses we examined were negative.
The reason why IFX had been well tolerated for 9 years before appearance of ATIN is not clear. Although calcineurin inhibitors can damage the kidneys after long time use, they induce chronic pathological changes (11) . According to the acute-type histological damage observed in the kidney of the present case, it is unlikely that the long time use of IFX induced ATIN. We readministered IFX, because 25-50% of the reported cases of TNF-α inhibitors-associated autoimmune diseases could be rechallenged with the offending drugs without either a recurrence or worsening of symptoms (1, 3, 12) . The low dose rechallenge of IFX did not induce renal impairment. Though the serum peak concentration of IFX increases dose-dependently (13), the serum peak concentration of IFX during the loading phase is not reported to be higher than during the maintenance phase (14) . Therefore, the increase in IFX might have played a key role in inducing ATIN.
Korsten et al. hypothesized that interferon (IFN)-α should be increased by TNF-α inhibitors. It could induce autoimmune diseases such as SLE with nephritis (7). Treatment with Etanercept, a TNF-α inhibitor, exacerbates the IFN-α overexpression of cultured human peripheral blood mononuclear cells in a dose-dependent manner (15) . IFN-α injection was reported to induce glomerulonephritis and interstitial nephritis in a mouse model of SLE (16) . Some predispositions, such as genetic polymorphisms associated with autoimmune disease and increased IFN-α with IFX, might have led to ATIN in this case.
Although ATIN due to the administration of TNF-α inhibitors is rare, we should be aware of this possibility and carefully monitor patients for this potential complication.
